Procedures
Detailed discussions ofthe procedures used in this evaluation may be found in previously published works (Staples and Nuttall [5, 6] , and Staples, [7] ).
Sources of data included filcs ofthc Chcmical Thermodynamics Data Center (NBS), the Electrolyte Data Center and a computer se~rch of a commercial data base containing Chemical Abstracts. Chemical Condensates, and the National Technical Information System files. The extensive bibliography on activity data, compiled by Goldberg, Staples, Nuttall, and Arbuckle was used as the main source of data. Literature considered extends through March 1979.
In the literature search of the properties of the alkali nitrites, static vapor pressure measurement was the only experimental method which provided data for activity calculations. From these vapor pressure measurements, the osmotic and 1000 ¢ = ---l n a l .
(2) vmM( where MI is the molecular weight of solvent (MH,o = 18.6f54 g.mo1-1 ), v is the number of ions,~the molality (moles of solute per kilogram of water), P is the partial pressure of the water vapor over the solution, Po is that over pure water, and R is the gas constant, 8.31441 J.mol-1 .K-I • At T= 298.15 K we take Po = 3168.6 p~ (23.7665 Torr) [9] , and the second virial coefficient for water, BT = -992 cm 3 ·mol-1 from the Steam Tables [10] . Corrections for the non-ideality of water vapor are given by the second term on the right of eq (I), these corrections are, at most, about 0.1 % of ¢.
For each salt, activities were correlated by means of a non-linear least squares procedure (Staples and Nuttall [.5,6] ). The data were accurately described by modified Hamer-Wu [1] equations 1/2 In r -....:..-'---'----+ em + Dm 2 + Em 3 + ...
(3) ¢J = 1 + Iz ±z _IA [ _ (1 + BI 1/2) + 2 lu( 1 + BI t!?) + B31 1/(1 + BI 1/2] + (1/2)Cm + (2/3)Dm2 + (3/4)Em3 + ... , (4) and LlGex = vmRTlz±z-IA B31 X [(2 -BI 1/2)BI 1/2 -21n(1 + BIl/2)] + (1/2)Cm + (1/3)Dm2 + (1/4) Em 3 + ... , (5) where I is the ionic strength and equal to the molality for these nitrites. Parameters are tabulated for the correlating equations. The value, A = 1.17625 kgl/2 mol-1/2 was used [5], and Iz±z_1 = 1 for all these electrolytes. 766 BERT R. STAPLES
Sources· of Data
A literature search [8] updated to March 1978, produced few references to activity measurements of the alkali metal nitrites. All data found were'reported only at the temperature of 298.15 K.
Static vapor pressure measurements for LiN0 2 solutions were reported by Chekhunova, Protsenko, and Venerovskaya [11] at 25 molalities from 0.1 to 19.90 mol.kg-t and by Ray and Ogg[I2] for 14 molalities, 0.3 to 20.5 mol.kg-1 • The values calculated from the original experimental data are presented in tables 1 and 2, respectively.
Chekhunova et al. [11] also measured vapor pressures of RbN0 2 from 0.3 to 62.3 mol.kg-t (saturation) at 28 molalities and also at 23 molalities of CsN0 2 (0.1 to 36.0 mo}.kg-1 (sat.)). The calcvlated results are shown in tables 7 and 8, respectively.
Ray and Ogg [12] measured vapor pressures of 7 soIu-tionsofNaN0 2 , 0.3 to 12.34mol.kg-1 and Chekhunovaand Protsenko [13] , 16 solutions, 0.1 to 12.25 mol·kg-1 • The results of my calculations based on these data are listed in tables 3 and 4, respectively.
Each of these same authors ~eport vapor pressures for KN0 2 solutions, 0.2 to 31.18 mul·kg-1 (Ray and Ogg [12] , 9 measurements) and 0.1 to 34.12 mol.kg-t (Chekhunovaand Protsenko [13] , 17 measurements). The calculated results appear in tabies 5 and h.
Data published by Ray and.Ogg and Chekhunova, .report the highest molality as saturated. Even though these authors find slightly different moralities for saturation," all the data were included in the correlations. Va:lues for saturation were selected from a combination of values given by these authors and the values tabulated by Linke [14] . For LiN0 2 , saturation was reported [14] at a molality of 19.58.
The average of3 values [i 1, 12, 14] is 19.9, the molality given by Chekhunova et al. [11] .
'4. Correlation of Results
Equations selected for correlating the data should apply over the entire range of measurements. Not only should they reproduce the data well, but they should take into account the very dilute region where they are used to evaluate the integral resulting from the Gibbs-Duhem equation and the definitions of the activity and the osmotic coefficient (Staples and Nuttall [5]). The Gibbs-Duhem equation provides a re-lationship between activity coefficients which are a measure of solute activity, and osmotic coefficients which are a meastire of solvent activity.
The equations which best describe the data for the alkali metal nitrites over the range of molalities from dilute to saturated are eqs (3-5) and the paranieters and their standard deviations are presented in table 9 for each salt. Values for the parameters of the correlating equations were determined by a nbn-linear least squares fit of experimental data using eq. (4) for vapor pressure measurements that yielded solvent activity. A set of parameters for eqs (3-5) was calculated by this method which minimizes 1: Wi IleXPtl -!calc]2 where the function,iexptJ = i f> , and.fcalc was obtained from eq (4). The weight assigned is Wi' The summation extends over all experimental points.
Initially all the experimental data were weighted equally and included in the fitting procedure. Data were then weighted zero when deviations in/(t/J, or In r) were beyond a reasonable value, generally 0.02 (usually more than three times: the standard deviation of the tit) or about 2 percent of the calculated value of ¢J or In r. Sometimes it was necessary to weight individual points zero and such points are marked with an asterisk in the data tables. All· other data were weighted one.
. , ' The saturated solution of NaN0 2 was taken at the molality of 12.34 [13] , which agreed with 12.31 [14] and 12.25 [12] mol·kg-I • The molality reported for KN0 2 by Raya~d Ogg{12J, 34.3 mol.kg -I, was in agreement with others~:r4~ 12 [1,3] and 36 mol.kg-1 [14) . The highest value appeared to be uncertain and was not selected. No other solubility data were found for RbN0 2 or CsN0 2 , so the values reported by Chekhunova et al. [11] were used. Thus the saturation molalities selected were LiN0 2 , 19.9; NaN0 2 , 12.34; KN0 2 , 34.12; RbN0 2 , 62.3; alld CsN0 2 , 36.0 mol.kg-t • .
Tables lO=-l4p~esent recommended values for if>, r, a w and .d G ex at rounded molalities up to saturation. The equations (3-5) and the coefficients listed in table 9 are recommended for calculating the activity or osmotic coefficients for these salts over the concentration range from about 0.1 mol.kg-1 to saturation. Since there were no data available below 0.1 mol.kg-t the values for ¢> and r ± calculated from these equations for lower molalities should be used with caution. However, judging from the general behavior of electrolytes in the dilute region, the ¢> and r ± values given below 0.1 mo}·kg-t ,appear to be reasonable. ' * Assigned a weight of zero in the correlation. * Assigned a weight of zero in the correlatio". Assigned a weiqht of zero in the correlation. Parameters required for fitting the data to the equations and their standard deviations have been summarized for all salts in table 9. The standard deviations of fit ranged from 0.003 to 0.006. Figures 1-5 are graphs for the five alkali metal nitrites of the experimental 4> values versus molality and the smoothed curve. In the case of LiNO z , two significantly different curves could be chosen to describe the two sets of data. Figure 1 shows the contrast between the two sets of data.
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COEFFICIENTS OF AQUEOUS
A somewhat arbitrary choice was made in favor of the vapor pressure measurements of Chekhunova et al. [11] , based on the following reasons. At the lower concentration, the Ray and Ogg [12] measurements showed a wide scatter and also showed no increase in the osmotic coefficient in the dilute region, where t/> would be expected to approach a value of 1 according to theory. The data of Chekhunova did show a minimum near 0.2 mol.kg-1 while the data or Ray and Ogg did not. In addition the Ray and Ogg data appears to increase slightly at saturation, where another minimum would The agreement between those two laboratories was better for the NaNO, data, shown in figure 2 than for the LiN02 data. The two points for the most dilute solutions from Ray and Ogg [12] were weighted zero because of the large scatter in their data below 0.5 mo}.kg-1 • It appears that Chekhunova and Protsenko may have performed the 8 measurements below 5 mol.kg-} and the 7 measurements above as separate sets. The u = 0.004 for the fit of the NaN0 2 data is still quite good however. If the two higher data points at 5 and 6.8 mol.kg-1 are omitted fromthe correlation so that a smoother curve is obtained, a a of 0.002 is observed. The K, Rb, and Cs salts appear to exhibit an anomalous behavior (shown in figures 3-5) where an inflection in the values of cjJ as a function of molality occurs below 5 mol.kg-l . Generally the value of cp (or r ± ) increases for most salts as the saturated solution is approached. There is only a single set of experimental data for Rb and Cs nitrite which shows this behavior [11] , but a confirming set of measurements [12] for KN0 2 appears to verify this observation.
The parameters and standard deviations for the nitrite salts of Li, Na, K, Rb, and Cs appear in table 9. Again the 3 points of Ray and Ogg [12] for KN0 2 in the mUlSt dilute region showed wide scatter and were weighted zero. Similarly, measurements in two dilute solutions of the RbN0 2 and CsN0 2 data of Chekhunova et al. [11] were weighted zero because of the apparent unreliability at the low end of the COEfFICIENTS OF AQUEOUS [2] Robinson, R A., and Stokes, R H., "Electrolyte Solutions," 2nd ed., revised, Butterworth and Co., London, (5th impression, 1970). 
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